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Information and context matter:
debiasing the disposition effect
with lasting impact

Lingxi Huang and Benno Guenther*

Department of Psychological and Behavioural Science, London School of Economics and Political
Science, London, United Kingdom

The disposition effect is one of the most prominent and widely studied behavioral
biases observed among investors. It describes the tendency to close out
winning investments prematurely while holding on to losing ones for too
long and is generally associated with reduced investment returns. Researchers
have explored various debiasing strategies and interventions to mitigate the
disposition effect and its detrimental impact on returns. We summarize a
between-subject experiment with n = 132 UK participants testing the impact
of an informational feedback-like intervention to mitigate the disposition effect,
informing participants about the disposition effect. Moreover, we re-examine our
intervention’s impact in the follow-up measurements which are 2 weeks and
again 3 months after the first measurement. We find our intervention to have
a significant impact, reducing the disposition effect in the first measurement.
In addition, we still find a significant impact of the intervention, reducing the
disposition effect after 2 weeks, while no significant impact is observed at the
3-month point. While we find a higher disposition effect to be associated with
lower returns for one measurement, the opposite is true for the other two
measurements. Moreover, the intervention had a return reducing impact for
one measurement and no significant impact for the other two. Overall, our
study shows a promising intervention that may be readily deployed among retail
investors with a somewhat lasting impact to mitigate the disposition effect.
However, our study also shows that the relationship between the disposition
effect and investment returns is nuanced.

KEYWORDS

disposition effect, behavioral finance, trading biases, retail investors, investment
decision-making

1 Introduction

Over the past decades, retail investors have taken increasingly active roles in
managing their personal financial investments (Barber and Odean, 2001). While 10%
of all U.S. equity trading volume was attributed to retail investors in 2010, their share
almost doubled to 19.5% in the first half of 2020 (Osipovich, 2020). Similar increases
have been witnessed in the United Kingdom, Australia, and Canada (Fleming et al,
2021; Rapaport, 2021; Withers and Cohn, 2021). Given the increasing participation
of retail investors in the stock market, it is important to understand how behavioral
biases impact investment decisions and returns in the context of retail investors.
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While previous literature has shown that various types of
investors are susceptible to behavioral biases (Odean, 1998;
Grinblatt and Keloharju, 2001; Barber et al., 2007; Chen et al.,
2007) that negatively affect trading returns, this is particularly the
case for retail investors. One of the most prominent and widely
studied behavioral biases observed among retail and other investors
is the disposition effect. It refers to the tendency to close out
winning investments prematurely while holding on to losing ones
for too long and is associated with reduced investment performance
(Odean, 1998; Aspara and Hoffmann, 2015a; Koestner et al., 2017).

Given the negative implications of the disposition effect
on investment returns—in the absence of mean-reversion
(Guenther and Lordan, 2023)—researchers have explored
various debiasing strategies and interventions to mitigate the
disposition effect (e.g., Weber and Camerer, 1998; Frydman
and Rangel, 2014; Fischbacher et al, 2017). However, the
majority of the studies have been conducted with student
participants and—to the best of our knowledge—have not
investigated whether their intervention has a lasting impact
on decision making in the absence of the intervention. In our
paper we aim to contribute to a better understanding of the
impact of an informational intervention in the context of retail
investors as well as the potential longevity of the effect of the
intervention by measuring the effect 2 weeks and 3 months after

the intervention.

1.1 Literature review

1.1.1 Theoretical foundations of the disposition
effect

The disposition effect is a manifestation of potential suboptimal
choices in the context of trading. While the disposition effect is
well-documented, the underlying mechanisms remain subject to
debate (Ahn, 2022). The propensity to sell winners too soon and
the reluctance to realize losses cannot be explained by rational
reasons such as tax saving, portfolio rebalance, private information,
or transaction costs (Shefrin and Statman, 1985; Odean, 1998).

2

Many studies, therefore, “...acknowledge investors’ psychological
biases and heuristics...” (Jiao, 2017, p. 29) as a source of the
disposition effect.

Shefrin and Statman (1985), who coined the disposition effect,
used prospect theory as a theoretical framework for analyzing the
bias. Prospect theory is a prominent behavioral science theory
developed by Kahneman and Tversky (1979). Prospect theory
suggests that decisions under uncertainty are influenced by an
individual’s perception of gains and losses relative to a reference
point, and that individuals tend to be risk-averse in the gain and
risk-seeking in the loss domain. In the context of investing, this
suggests that investors have a higher propensity to sell winning
investments to lock in gains (risk aversion) while being reluctant
to sell losing investments (risk seeking). In addition to prospect
theory, mental accounting, first developed by Thaler (1980),
describes how individuals tend to segregate different gambles
into different separate mental accounts and make decisions for
each account individually without considering the aggregate or
portfolio. In the context of trading, this means that investors
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establish a mental account for each stock as opposed to treating
their positions in aggregate as a portfolio.

However, prospect theory is descriptive in nature and thus
unable to explain the underlying psychological drivers (Sunstein,
2002). Shefrin and Statman (1985) propose that the disposition
effect involves the emotions of regret and pride which has also
been supported by Fogel and Berry (2006). They suggested that the
emotion of regret emerges when the stock price plummets leading
investors to delay the loss-realization to avoid the feeling of regret
while wishfully thinking the price will recover. In contrast, when
facing gains, investors are inclined to realize the gains sooner to
claim victory for having made the right decisions at the beginning.
Similarly, Summers and Duxbury (2012) suggested that prospect
theory alone is not sufficient to explain the disposition effect, and
that regret and elation are necessary causes for the disposition
effect. Aspara and Hoffmann (2015a) propose that the disposition
effect can be partly attributed to an investor assuming responsibility
for a winning investment but not for a losing one. This skewed
sense of responsibility prompts individuals to prematurely cash
in on winning positions to validate their personal choices, while
simultaneously postponing the closure of losing positions.

Another potential explanation is the (rational or non-rational)

«

belief in mean-reversion, meaning the belief that “...today’s
losers will outperform later and the winners will underperform”
(Talpsepp etal., 2014, p. 32). While Weber and Camerer (1998) and
Kaustia (2010) cast doubt on mean-reversion as an explanation for
the disposition effect, it is supported by the findings of Jiao (2017)
in a lab experiment, Brooks et al. (2012) using functional magnetic
resonance imaging (the “tMRI”), as well as Goulart et al. (2013)
measuring psychophysiological characteristics.

The disposition effect can also be seen from a goal systems
theory (Kruglanski et al., 2002) point of view, considering the
impact of goal attainment on motivation to pursue a specific goal.
Aspara and Hoffmann (2015b) applied this theory in an investment
context where an investor could regard a winning stock as positive
progress toward their goal of making a profit. This positive progress
would decrease an individual’s motivation to put in extra effort to
attain the goal. Conversely, in the case of a losing stock, an investor
could be motivated to devote more effort to reversing the losing
stocks to profit, thus delaying loss realization.

1.1.2 Evidence of the disposition effect

Our work is related to the growing body of literature evidencing
the existence of the disposition effect in different populations.
Odean (1998) analyzed trading records of 10,000 retail investors
at a major U.S. discount brokerage house from 1987 to 1993,
demonstrating a strong tendency among retail investors to sell
winners sooner than losers, thus exhibiting the disposition effect.
Similarly, Dhar and Zhu (2006) confirmed the disposition effect
exists among individual investors, using trading data of 50,000
individual investors from 1991 to 1996. Pelster and Hofmann
(2018) leveraged the trading records of 354,817 traders from the
eToro social trading platform between 2012 and 2015. While they
found the disposition effect among retail traders in general, it was
more pronounced among the leaders who gave trading guidance
to their followers. Similarly, Ahn (2022) and Zhang et al. (2022)
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find consistent evidence that retail investors are subject to the
disposition effect.

The disposition effect has also been documented in other
international markets, for example, Finland (Grinblatt and
Keloharju, 2001), Taiwan (Barber et al., 2007; Cheng et al., 2013),
Korea (Ahn, 2022), Estonia (Talpsepp et al., 2014), China (Feng
and Seasholes, 2005; Jin et al., 2021), and Israel (Shapira and
Venezia, 2001). Furthermore, investor demographics, financial
attitudes, and financial literacy have been shown to be associated
with the quality of financial decisions (Fiinfgeld and Wang, 2009;
Lind et al., 2020). However, evidence has been inconclusive and
contradictory regarding gender and age effects as shown by Feng
and Seasholes (2005) as well as Grinblatt and Han (2005). Lastly,
trading experience is a strong predictor concerning the magnitude
of the disposition effect (Feng and Seasholes, 2005; Shumway and
Wu, 2005; Heimer, 2016).

1.1.3 Mitigating the disposition effect

As the disposition effect has been shown to be detrimental to
investment returns (Odean, 1998; Aspara and Hoffmann, 2015a;
Koestner et al., 2017), financial and behavioral literature has
explored ways to mitigate the disposition effect and its detrimental
impact on investment returns. Existing papers have successfully
deployed and investigated various techniques and approaches more
general to reduce the magnitude of the disposition effect across
different populations. These interventions include automatic or
pre-determined position closeouts, feelings of responsibility for a
position as well as informational interventions.

1.1.3.1 Automatic close-out and limit order interventions
In an early study conducted by Weber and Camerer (1998) with
n = 103 German university students, participants made a series of
buy and sell decisions for six risky assets spanning a total of 14
trading periods. In one of the conditions, all positions were sold
automatically at the end of each trading period and participants—if
they wanted to continue holding a position in a specific asset—
had to re-establish this position again by buying the asset. The
authors found a significant reduction in the disposition effect in the
automatic sale condition compared to the condition without it.

159
students and found that the disposition effect can be reversed when

Ploner (2017) conducted a lab experiment with n

a contingent plan of investment decisions is pre-defined depending
on the future price development. This result is supported by
Fischbacher et al. (2017) who tested a very similar intervention,
where the authors found that stop-loss/take-gain orders® mitigated
the disposition effect. The authors noted, however, that their
intervention only had a significant impact in reducing the
disposition effect in the case of binding orders whereas reminders
of the intention to close out their position did not.

1 The stop-loss/take gain order allows investors to specify an upper limit
and a lower limit when purchasing an asset. When the price of the asset
reaches either limit, the assets will automatically be sold, these orders are

also called limit orders.
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1.1.3.2 Purchase price salience and personal responsibility

Frydman and Rangel (2014) identified in an experimental
trading market with n = 58 Caltech participants that the disposition
effect can be attenuated by reducing the salience of the purchased
price. Aspara and Hoffmann (2015a) found that investors who feel
their prior investment losses were attributed to their fault and their
prior gains attributed to external factors display the disposition
effect to a lesser degree.

Furthermore, the nature of the investments, whether they are
delegated assets? such as mutual funds, can also influence the
magnitude of the disposition effect. When compared to non-
delegated investments, such as individual stocks, investors generally
exhibit a lower level of the disposition effect. For delegated
investments, individuals can reduce cognitive dissonance avoiding
to admit that past investments were bad investments in the case of
poor investment outcomes. Delegation allows investors to blame
the poor results on their fund managers (Chang et al, 2016).
Similarly, Lee et al. (2008) found a lower disposition effect in
individuals who were imagining making investment decisions on
behalf of someone else, and Summers and Duxbury (2012) noted
that whether or not stocks are owned through an investor’s own
choice influenced the magnitude of the disposition effect.

1.1.3.3 Informational interventions

Providing information about the disposition effect, its
detrimental impact on investment returns, and potential emotional
drivers of the disposition effect has also been shown to be a
successful debiasing strategy. For example, Dobrich et al. (2014)
found that informing investors about the negative impacts of
the disposition effect on investment returns and recommending
investment practices is an effective strategy to not only reduce
but even reverse the disposition effect. In their between-subject

experiment with » 223 private investors that followed the
procedure of Weber and Camerer (1998), participants were either
exposed to one of three treatment conditions or the control
condition. In the three treatment conditions, the participants were
shown an informational text about the disposition effect and its
detrimental impact on investment return with either an instructive
warning (rational debiasing), an appeal to emotions feelings and
emotions (emotional debiasing), or both combined (combined
rational and emotional debiasing). Their participants were
recruited across German-speaking Europe via university lectures,
investment clubs, and bankers’ academies. While the participants
in the control condition exhibited, on average, a significant
disposition effect, the participants across all three treatment
conditions exhibited a significant average reverse disposition
effect. Their study shows that informational interventions can be a
powerful way to mitigate the disposition effect, however, it remains
unclear if such an intervention has a lasting effect or if the impact
is short-lived.

Similarly, Guenther and Lordan (2023) showed that the
disposition effect can be reduced among professional traders by
presenting a related informational intervention about the existence
of the disposition effect before traders make trading decisions. In
their within-subject online study with n = 193 mostly UK-based

2 Delegated asset refers to investment assets that investors delegate the

day-to-day management to investment experts.

frontiersin.org


https://doi.org/10.3389/frbhe.2024.1345875
https://www.frontiersin.org/journals/behavioral-economics
https://www.frontiersin.org

Huang and Guenther

professional traders, they found the intervention to significantly
reduce the disposition effect. The authors also investigated the
impact of the intervention on the subsets of mean reverting
and non-mean reverting securities. Drawing from their findings,
they emphasize the significance of deploying a disposition effect
reducing intervention within specific contexts. They highlight that
while reducing the disposition effect can be advantageous for non-
mean reverting securities, it may prove disadvantageous for mean
reverting securities.

1.2 Study goal, hypotheses, and
contribution

Given the negative implications of the disposition effect on
investment returns, researchers have explored various debiasing
strategies and interventions to mitigate the disposition effect. Our
objective is to add to the growing body of literature by investigating
the existence of the disposition effect amongst UK retail investors
as well as testing an informational intervention similar to Dobrich
et al. (2014). We hypothesize that: (i) investors exhibit the
disposition effect, (ii) providing information about the disposition
effect and its potential negative investment consequences, reduces
the magnitude of it which ultimately improves investment returns,
and (iii) that our intervention has a lasting impact on reducing the
disposition effect even in the absence of the intervention.

Our study adds to the existing research on (informational)
intervention to reduce the disposition effect among investors.
Expanding on the study by Dobrich et al. (2014) we assess the
impact of a very similar intervention in a different context. In
contrast to Dobrich et al. (2014) our study was conducted with UK
residents—as opposed to German-speaking residents in Europe. In
addition, we deploy a different experimental set-up from Guenther
and Lordan (2023) as well as a slightly different framing of the
intervention. Instead of simply providing information about the
disposition effect, and its potential detrimental consequences of
the disposition effect, we structure our intervention in a manner
that appears to be personalized feedback to participants’ previous
behaviors. Feedback has been shown to be a valuable tool to
improve decision-making in various contexts (Ben-David et al,
2018). Furthermore, we are extending the study of Guenther and
Lordan (2023) by shifting the focus from professional traders
to retail investors. This alteration in the target population is
made because retail investors, who generally have lower financial
sophistication, are more vulnerable to trading biases (Dhar and
Zhu, 2006; Chen et al., 2007) and would benefit from feedback.

The proposed intervention is also related to the broader

3 which has been found

literature around just-in-time education
to improve the quality of financial decision making. Just-in-time
education is highly relevant to a specific decision or circumstance,
and it is delivered at the moment when people are about to make a

decision and need the information most (Fernandes et al., 2014). In

3 Just-in-time education refers to a decision support system that provide
the necessary knowledge and feedback to people at the time of making

decisions.
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contrast to formal financial education delivered in schools, just-in-
time education minimizes forgetting while people can immediately
apply the knowledge to financial decisions. Furthermore, The
United States Senate Special Committee on Aging (2022) showed
that while a significant share of the U.S. population has low levels
of financial literacy to make sound decisions on their lives and
retirement, just-in-time education could be a supporting system for
people to navigate financial decisions over their lifetimes.

By assessing the longevity of the effect of our intervention
after 2 weeks and 3 months, we also add to the discussion on
the long-term efficacy of behavioral intervention. Chater and
Loewenstein (2023) assert the limited long-term effectiveness of
behavioral intervention focusing on individuals while advocating
more resources should be devoted to interventions that target a
systematic change of rules and regulations. Hagger and Hamilton
(2023) suggest that well-designed individual-oriented interventions
can produce sustained behavioral change.

2 Material and methods

2.1 Participants

In the first instance, we conducted an online between-
subject experiment with a total of n = 132 UK participants
recruited via Prolific Academic in June 2023 which serves
as the Measurement 1. Out of the participants, 61.3% self-
reported to be female and the age of the qualified participants
in our sample ranged from 18 to 76 years (M = 38.8, SD
= 12.0). Notably, about 30% of participants belonged to the
age group of 26-35 while 27% of them were in the age
group of 36-45. Furthermore, participants in our sample self-
reported investment experience ranging from 0 to 20 years (M
= 1.9, SD = 4.4). Particularly, ~66% of survey participants
indicated they had no self-directing investment experience. The
median completion time of the participants was 6.1 min (SD =
3.7min). For further participant details by study please refer to
Supplementary Table S1.

To further assess the lasting impact of the intervention
in mitigating the disposition effect, we conducted two
follow-up measurements. The first follow-up measurement
(Measurement 2) took place 2 weeks after Measurement 1
while the second follow-up measurement (Measurement 3)
took place 3 months after Measurement 1. For both follow-
up measurements, we re-invited all the n = 132 participants
of Measurement 1. In the case of Measurement 2, a total
of n = 118 participants (or 89%) followed our invitation
to take part in it. For the Measurement 3, a total of »
= 108 participants (or 82%) re-engaged in this round of
experiment. The study was conducted in accordance with the
ethics procedures of researchers institution (ethics approval

number: 229648).

2.2 Procedure

Similar to Guenther and Lordan (2023), the participants for
Measurement 1 were put in a hypothetical trading situation and
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presented with a total of 14 candlestick charts of actual tradable
stocks* in random order (refer to Supplementary Figure S1
for an example). For each stock 50 trading periods (weeks)
were displayed while the identity of the underlying stock was
disguised. Participants were then asked to choose 10 of the
stocks to buy (invest in) allocating an equal amount of $10,000
to each stock with the task of maximizing their return over a
2-year period (experimental instructions including information
about the stocks can be found in Supplementary Figure S2;
details of the
summarized in Table 1). Participants were remunerated in line

Supplementary material S1.1-S1.3; stocks are
with Prolific guidelines and additionally incentivized with a
payment of 20 GBP for the participant with the highest portfolio
return. After making their selection of stocks, participants were
presented with the trading data for their ten chosen stocks (in
random order) for an additional 50 periods and asked for each
stock whether they would like to keep this specific position or
close it out. After making the sell or hold decision for the second
stock, participants were randomly allocated to either see the
following informational intervention (treatment) or a text of
similar length about the history of stock markets (control; see
Supplementary material S1.4):

Information for Maximizing Your Investment Performance

YOU may be subject to the disposition effect, which is
evidenced to be detrimental to long-term investment return
according to a number of behavioral finance studies. The
disposition effect is featured in two behaviors:

1. Closing out winning positions too early,

2. Holding losing positions for too long.

Existing studies indicate that it is generally advantageous
to hold winning positions longer and to limit losses by
closing losing positions earlier to improve your investment
return. This is because winning stocks generally continue to
outperform but losing investment people tend to hold on to
continue to underperform.

The sell or hold decisions from then onwards form the basis
of the disposition effect calculations for the respective participant
in line with Odean (1998) procedure as the difference between the
proportion of gains realized and the proportion of losses realized.
The informational intervention is provided after the participants
have made decisions for two stocks, just before the decision for
the third stock. This timing and phrasing of the intervention is
deliberate to appear as feedback based on the decisions made for
the prior two stocks while keeping as many data points as possible
for evaluation of the disposition effect. Notably, the feedback is not
a true reflection of each individual’s disposition effect; instead, it is
pseudo-feedback that appears to be personalized to the individual

4 These stocks were selected with the following considerations: (1) Stocks
were chosen for the measurements without experimenters’ prior knowledge
of post-decision prices and returns to prevent unconsciously cherry-picking
certain stocks given stocks' post-decision price development. (2) Stocks
should be well-known, representative stocks commonly chosen in real-life
scenarios. (3) The inclusion of both winning and losing stocks aimed to enable

participants to deal with winning and losing stocks.
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participant. At the end of the survey, we also asked the participants
to report on a number of demographic information such as age,
gender, and trading experience which have been shown to be
associated with inter-individual differences in the context of the
disposition effect.

In the follow-up measurements the participants were asked to
make sell or hold decisions on ten stocks which were presented in
random order and based on similar information to Measurement
1. In contrast to the first measurement, the participants did not
make a stock selection in the first step. Instead, the participants
were informed, similarly to Guenther and Lordan (2023), that
they had a portfolio consisting of ten stocks® which were different
from the ones in Measurement 1 (refer to Supplementary Tables S2,
S3 for the stock details). While it has been shown that personal
responsibility for a position is important for individuals to display
the disposition effect (Summers and Duxbury, 2012), we assigned
positions to the individuals as we were mostly interested in
the impact of the intervention. We also decided to assign new
positions (as opposed to using the stocks from Measurement 1
that participants decided to hold) to ensure we have a big enough
number of stocks for the analysis.

Again, the participants were remunerated in line with Prolific
wage guidelines, and a bonus payment of GBP 20 was paid to
the participant with the highest investment return. Notably, there
was no intervention in both Measurement 2 and Measurement
3 as the aim was to investigate whether the intervention of
Measurement 1 had a lasting impact, and we could still detect a
significant difference between the treatment and control group of
Measurement 1 in the follow-up measurements.

2.2.1 Dependent variable—The disposition effect

The primary variable of interest in our experiment is the
disposition effect, which captures the propensity with which
individuals realize gains compared to losses. Specifically, we use
the method proposed by Odean (1998) where the disposition effect
is calculated based on the difference between the proportion of
realized gains and the proportion of realized losses. The formulas
are as follows:

Proportion of Gains Realized (PGR)

Realized Gains

= Realized Gains+Paper Gains 1)
Proportion of Losses Realized (PLR)
_ Realized Losses (2)
" Realized Losses+Paper Losses
The Disposition Effect (DE) = PGR — PLR (3)

The realized gains (losses) refer to the number of trades in
which winning (losing) investments are sold and the paper gains
(losses) refer to the winning (losing) investments that are still held
in the portfolio. By definition, the disposition effect is continuous

5 These stocks were selected based on the same considerations as for

Measurement 1 as stated above.
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TABLE 1 Stock choice set for Measurement 1.

10.3389/frbhe.2024.1345875

Pre-Decision st-Decision
Return al Return
Tesla, Inc. —5.69% 10.61% 45.79% 45.79%
Microsoft Corporation 20.23% 22.18% 59.75% 66.15%
Simon Property Group Inc. —5.59% 0.12% —10.03% —1.45%
Amazon.com, Inc. 52.34% 36.86% 85.68% 85.68%
Nike Inc. 25.42% —7.82% 36.04% 39.41%
Alphabet Inc. (Class A) 33.08% 14.43% 26.84% 26.84%
FedEx Corp —26.74% 48.45% —16.44% —14.81%
Starbucks Corp. 30.34% —2.66% 10.96% 15.64%
Salesforce Inc. 19.76% 2.72% 82.49% 82.49%
Netflix Inc. 63.89% 26.69% 95.38% 95.38%
Adobe Inc. 22.93% 18.77% 106.03% 106.03%
Vertex Pharmaceuticals Inc. —9.89% —19.25% 103.33% 103.33%
Under Armor Inc. —7.39% —11.73% —42.50% —42.50%
ServiceNow Inc. 1.87% 3.90% 119.65% 119.65%
Average return 15.33% 10.23% 50.21% 51.97%

The Pre-Selection Return reflects the stock performance from February 2015 to January 2016 and was presented to the participants when selecting their stocks to invest. The Pre-Decision Return
reflects the stock performance from January 2016 to January 2017 and was shown to the participants when making their sell/hold decisions in Measurement 1. The Post-Decision Return and

the Post-Decision Total Return, represent the return of the 24 months following the sell/hold decision as simple return and total return (including dividends), respectively, and are unknown to

the participants.

and ranges from minus one to plus one. Particularly, the range from
zero to one (zero not included) indicates an individual exhibiting
the disposition effect, realizing gains more frequently than losses.
Conversely, in the case of zero, individuals have an equal propensity
to sell winners and losers, exhibiting no disposition effect. Lastly, if
the measure is below zero an individual is said to exhibit the reverse
disposition effect, implying a greater inclination to sell losing stocks
compared to winning stocks.

3 Results

3.1 Disposition effect and effectiveness of
the intervention

In Measurement 1, we tested the mean disposition effect of both
the control group and the treatment group. Notably, we observe
the disposition effect (DE = 0.206, SE = 0.056, p < 0.001) in the
control group, while we observe the reverse disposition effect (DE
= —0.174, SE = 0.073, p = 0.020) in the treatment group. In other
words, our intervention yields a highly significant reduction of the
disposition effect as displayed in Table 2 (b = —0.380, SE = 0.092,
p < 0.001), confirming the intervention’s effectiveness in reducing
the magnitude of the disposition effect.

Measurement 2 paints a very similar picture for the control
group, where we observe a comparable magnitude of the
disposition effect (DE = 0.196, SE = 0.060, p = 0.002). While we
still observe a significant impact of our intervention (b = —0.284,
SE = 0.086, p = 0.001), the treatment group does not display a
statistically significant reverse disposition effect (DE = —0.087, SE
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=0.0615, p = 0.162). In the case of Measurement 3, we neither find
a significant disposition effect in the control group nor do we find
a significant impact of our intervention. However, it is important
to note that the effect of the intervention is also negative—as in
the other measurements—and that all reported significance levels
are based on two-sided testing. As we expected the intervention
to reduce the disposition effect, using one-sided testing could be
justified, resulting in marginally significant treatment effect for
Measurement 3 (b = —0.166, SE = 0.103, pyne—sided = 0.054). The
impact of the intervention across the measurements was robust
when controlling for age, gender, and trading experience.

Our findings are also robust with regard to the calculation
method of the disposition effect. As can be seen from
Supplementary Table 54, following the procedure of Weber
and Camerer (1998) yields the same qualitative results®. We do not
find any significant differences in the disposition effect based on
gender, age, or trading experience. Notably, the reduction in the
disposition effect was solely driven by an increase in the propensity
to realize losing stocks while the propensity to realize winning
stocks remained unchanged (refer to Supplementary Tables S5,
S6 for further detail). This finding is in line with previous
literature that found the same asymmetrical impact of their
interventions (Fischbacher et al., 2017; Ploner, 2017). Given our
sample included a large number of participants without prior
investment experience, we also performed regression analysis

6 The calculation of the disposition effect proposed by Weber and Camerer
(1998) is based on the difference of the number of realized winners Sy and
the number of realized losers S, divided by the total number of realized

positions: DEwebersCamerer = (Sw = SL)/(Sy + Sp).
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TABLE 2 Linear regression—Effect of the intervention on the disposition effect.

Disposition effect

Measurement 1 Measurement 2 Measurement 3 Measurement 1 Measurement 2 Measurement 3

Intercept 0.206** 0.196** 0.131 0.060 0.321 —0.126
(0.056) (0.060) (0.071) (0.179) (0.168) (0.217)
Treatment —0.380"* —0.284"* —0.166 —0.380"** —0.284"* —0.168
(0.092) (0.086) (0.103) (0.010) (0.090) (0.110)

Age 0.003 —0.003 0.006
(0.004) (0.004) (0.005)
Male 0.004 —0.049 —0.010
(0.154) (0.1) (0.122)

Trading experience 0.103 0.068 0.073
(0.112) (0.098) (0.118)

N 132 118 108 131 116 106
R? 0.117 0.086 0.024 0.130 0.096 0.046

Standard errors are heteroskedasticity robust. ***p < 0.001; **p < 0.01; *p < 0.05.

including only the participants who self-reported having prior
investment experience, the results of which are displayed in
Supplementary Table S7. Interestingly—and despite the small
sample size, we find a significant impact of the intervention,
reducing the disposition effect not only in Measurement 1 and
Measurement 2 but also in Measurement 3.

3.2 The disposition effect and investment
returns

While our intervention as well as a large body of literature
investigated the potential to mitigate the disposition effect, the
ultimate aim remains to improve investor returns. We therefore
also analyze the relationship between the disposition effect
and investment returns across the three measurements. Our
findings are mixed. As displayed in Table 3, we find a negative
relationship between the disposition effect and investment returns
for Measurement 1. In other words, a higher disposition effect is
associated with reduced trading returns in line with the majority
of previous studies (Odean, 1998; Goetzmann and Massa, 2008;
Seru et al., 2010). However, the opposite is true for Measurement
2 and Measurement 3 where we find that a higher disposition
effect is associated with higher investment returns. These results are
robust when controlling for age, gender, and trading experience. It
is important to note that the measurements involved a relatively
small number of stocks, and the returns include a lot of noise, thus
the results with regards to returns have to be assessed with caution.

3.3 The impact of the intervention on the
investment returns

Turning to the direct impact of the intervention on investment
returns, we find that the treatment only has a significant impact
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in the case of Measurement 2. In other words, the intervention
does not statistically significantly alter investment returns for
Measurement 1 and Measurement 2. Moreover, the impact of the
intervention for Measurement 2 is return reducing as opposed to
return enhancing as displayed in Table 4. This is a very noteworthy
result highlighting that in this particular context the intervention
has a detrimental impact on investment returns. It is important
to remember at this point that Measurement 2 and 3 differ
slightly from Measurement 1 as the participants of the follow-up
measurements did not actively select the stocks as was the case of
Measurement 1, but the stocks were assigned to them.

4 Discussion

In this study, we investigated the disposition effect in the
context of retail investors and evaluated the mitigation potential
of a feedback-like information intervention as well as its lasting
impact across three between-subject measurements. Moreover,
we examined the relationship between the disposition effect and
investment returns as well as the direct relationship between the
intervention and investment returns.

We note a number of limitations of our study, in particular
with regard to its external validity given the nature of a
controlled experiment. These include a limited universe of stocks
to choose from as well as non-discretionary choice options and
a single portfolio rebalancing point. In the real world, there
is a large universe of stocks, bonds, funds, and other assets
for investors to choose from. Moreover, the investors can trade
almost continuously and allocate any given percentage of their
funds to a certain investment. In our experiment, we constrained
the investment universe artificially and significantly reduced the
trading frequency as well as the choice of asset allocation. Another
implication of a small set of stocks are the idiosyncratic returns
of individual stocks that could introduce noise to the analysis of
investment returns. In other words, a signiﬁcant investment return
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TABLE 3 Linear regression—Effect of the disposition effect on investment returns.

Investment return

Measurement 1

Measurement 2 Measurement 3 Measurement 1 Measurement 2 Measurement 3

Intercept 0.392%** 0.177%* 0.430"* 0.391% 0.185*** 0.520%*
(0.016) (0.007) (0.015) (0.045) (0.023) (0.052)
Disposition Effect —0.141* 0.114*** 0.103*** —0.142%** 0.114%%* 0.108***
(0.022) (0.011) (0.022) (0.022) (0.011) (0.023)
Age 0.000 —0.000 —0.002
(0.001) (0.001) (0.001)
Male 0.001 0.001 —0.041
(0.009) (0.004) (0.031)
Trading experience —0.009 0.004 —0.030
(0.031) (0.015) (0.031)
N 132 118 108 131 117 106
R? 0.215 0.368 0.120 0.219 0.373 0.159

The investment return is the total return which includes the price return as well as dividends. Standard errors are heteroskedasticity robust. ***p < 0.001; **p < 0.01; *p < 0.05.

TABLE 4 Linear regression—Effect of the intervention on investment returns.

Measurement 1

Measurement 2 Measurement 3 Measurement 1 Measurement 2 Measurement 3

Investment returns

Intercept 0.391%* 0.207%* 0.447* 0.408* 0.227%* 0.507%**
(0.021) (0.011) (0.023) (0.055) (0.029) (0.061)
Treatment —0.001 —0.046"* —0.023 —0.002 —0.047** —0.019
(0.030) (0.016) (0.031) (0.031) (0.017) (0.033)
Age —0.000 —0.001 —0.001
(0.001) (0.001) (0.001)
Male 0.000 0.006 —0.042
(0.022) (0.006) (0.034)
Trading experience —0.021 0.011 —0.022
(0.043) (0.018) (0.034)
N 132 118 108 131 117 106
R? 0.000 0.063 0.005 0.004 0.075 0.034

Standard errors are heteroskedasticity robust. ***p < 0.001; **p < 0.01; *p < 0.05.

of an individual stock could dominate the investment returns of the
entire portfolio.

Another limitation is due to the choice of the incentive
structure for the experiment. The tournament-like incentive
structure used in this study can potentially lead to increased risk-
taking (Kirchler et al., 2018) compared to a real-world investment
decision. While this structure was arguably more appropriate in
Guenther and Lordan (2023) study context mimicking bonus
incentive structures, we conducted a randomized controlled
experiment, so that the impact would be equal across the two
experimental conditions and conclusions with regards to the
effectiveness of the intervention still hold.

Overall, our results can be summarized in three key findings.
First, we found evidence that retail investors, on average, exhibit the
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disposition effect. However, the magnitude of the disposition effect
decreased across the measurements. We observed the disposition
effect on average in Measurement 1 among the control group, it was
then less pronounced in Measurement 2 and finally not statistically
significant in Measurement 3. It is noteworthy that in Measurement
2 and Measurement 3, the participants did not actively choose their
stocks in the first phase (like in Measurement 1), but the stocks were
assigned to them as we were most interested in the intervention
impact. It is therefore possible that the participants did not feel
sufficiently responsible for their choices which has been shown
to impact the magnitude of the disposition effect (Summers and
Duxbury, 2012; Aspara and Hoffmann, 2015a).

Second, our proposed feedback-like intervention, educating
the participants about the disposition effect and its potentially
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detrimental impact on returns, significantly reduced the magnitude
of the disposition effect. Notably, the intervention only affected the
participants’ loss realization behavior. We also found evidence of
the intervention having a somewhat lasting impact even when it
was no longer available. Specifically, we conducted two follow-up
measurements 2 weeks and 3 months after the participants had
received the intervention. While the intervention was statistically
significant in Measurement 1 and Measurement 2, we did not find
any statistically significant impact in Measurement 3, suggesting
that the impact had diminished over time.

Third, we found mixed evidence regarding the relationship
between the disposition effect and investment returns. Only in
Measurement 1, we found the disposition effect to be detrimental
to the participants while we found it to be beneficial for the
participants in Measurement 2 and Measurement 3. The finding
of Measurement 1 is aligned with the majority of the literature to
date (Odean, 1998; Weber and Camerer, 1998; Shumway and Wu,
2005; Aspara and Hoffmann, 2015a) who attributed the disposition
effect to reduced trading returns. The findings of Measurement
2 and Measurement 3, on the other hand, resemble the findings
of Guenther and Lordan (2023). Further investigating the return
patterns of the different measurements in this study, we note
that the stocks in Measurement 1 were trending, meaning the
average post-decision return across the stocks had the same sign
as the returns of the previous phases (see Table 1). In the case
of Measurement 2 and Measurement 3, however, the stocks were
mean-reverting, meaning that the sign of the average return differed
pre- and post-decision (see Supplementary Tables S2, S3). In both
cases, two stocks dominated the post-decision returns (Apple and
Goldman Sachs for Measurement 2; Nvidia and Disney in the case
of Measurement 3) which happened to be mean reverting. When
investigating the direct impact of the intervention on investment
returns, we found evidence that the intervention was detrimental
to returns in one case and had no statically significant impact in the
other two cases.

In conclusion, we found confirming evidence that retail
investors, on average, exhibit the disposition effect. Moreover,
we contribute to existing literature on debiasing the disposition
effect, where our feedback-like intervention had a significant and
somewhat lasting mitigating impact on the disposition effect.
Extending Dobrich et al. (2014) and Guenther and Lordan (2023)
which leverage informational interventions to reduce the bias, our
study enhances the intervention by structuring the informative
warning in a feedback-like manner. Second, we investigated the
longevity of the effect of the intervention. Our results suggest
the impacts of the intervention has a somewhat lasting impact
but diminishes over weeks. Third, we provide further insights
into the impact of behavioral interventions aimed at reducing the
disposition effect on investment returns.

Considering that the intervention is a very simple message
informing individuals about the disposition effect, the intervention
can be a cost-effective option with a potentially lasting impact
in reducing the disposition effect. The proposed intervention
could easily be rolled out by online brokerage firms on a regular
basis, such as monthly or quarterly statements, and provide the
investor with information about their trading behavior including
the disposition effect. However, we found mixed evidence about
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the relationship between the disposition effect and investment
returns, depending on the mean-reversion properties of the stocks.
This finding highlights that the impact of the disposition effect is
context specific and reducing it—in the wrong context—can have
an unintended detrimental impact on investment returns.
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